104 




IMAGING & 
TREATMENT 
FIELD 

102 




ANNULAR ARRAY 1 -D ARRAY 

FIG. 1A FIG. IB 



2-D ARRAY 

FIG. 1C 




WIDE DIRECTIVITY 
NARROW ELEMENT 



FIG. 2 A 



\ X II 
II II 
\ I l# 
% I I # 
\ I I # 
U I' 
M M 
tl l* 
til* 




122 



NARROW DIRECTIVITY 
WIDE ELEMENT 

FIG. 2B 



WIDE DIRECTIVITY 
REQUIRED 



LINEAR ARRAY 
131 




ULTRASOUND 
A FOCUS 

ft— 132 




DELAYED ACOUSTIC 
WAVE FRONTS 



135 



LARGE PHASE 
DIFFERENCE 
BETWEEN ELEMENTS 



1 



133 



FIG. 3 



"SO 



M34 

DELAYED DRIVING 
ELECTRIC SIGNALS 



ULTRASOUND 
FOCUS 
132 



NARROW DIRECTIVITY 
REQUIRED 

125 



CONCAVE ARRAY 
141 



SMALL PHASE 
DIFFERENCE 
BETWEEN ELEMENTS 



FIG. 4 




DELAYED ACOUSTIC 
WAVE FRONTS 



DELAYED DRIVING 
ELECTRIC SIGNALS 

134 



WIDE DIRECTIVITY 
REQUIRED 



LINEAR ARRAY 
131 



LARGE PHASE 
DIFFERENCE 



BETWEEN ELEMENTS f V. 133 

FIG. 5 




ULTRASOUND 
132 FOCUS 



DELAYED ACOUSTIC 
WAVE FRONTS 
135 



DELAYED DRIVING 
ELECTRIC SIGNALS 
134 



NARROW DIRECTIVITY 
REQUIRED 

125 



CONCAVE ARRAY 
141 

SMALL PHASE 
DIFFERENCE 
BETWEEN ELEMENTS fS33 

FIG. 6 




ULTRASOUND 
i^132 F ° CUS 



DELAYED ACOUSTIC 
WAVE FRONTS 
134 



DELAYED DRIVING 

ELECTRIC SIGNALS 
134 



GROUND 
WIRE 



158-^ 
METAL CASE 



DRIVING SIGNAL 
WIRES 
151 




141 
ARRAY 



102 



FIG. 7 A 



^164 




DRIVING ELECTRODES 



162 : 



KERF FILLS 



156 



PIEZOELECTRIC ARRAY 

ELEMENTS 102 



GROUND ELECTRODE 153 



FIG. 7C 




AIR BACKING 
155 



3^154 



THERMAL/ELECTRICAL 
CONDUCTIVE 
V 157 MATCHING LAYER 



^163 



OUTER MATCHING 
LAYER 



ULTRASOUND TRANSDUCER 



ARRAY 
ELEMENTS 



102^ 



IMAGING 



171 
SWITCH 



173' 




172 

THERAPY 
174 

DAMPING 
NETWORK 



FIG. 8 A 



TO CONTROL 



SYSTEM 



ARRAY 
ELEMENTS 



102^ 



177' 



175 J 



IMAGING 
NETWORK 



T 



176' 



THERAPY 
NETWORK 



T 



TO IMAGING 
SYSTEM 



TO 
THERAPY 
SYSTEM 



FIG. 8B 



ULTRASOUND 
CONCAVE ARRAY 




141 



181 

f, THERAPY 



FIELD 



183^ N \ /' 182 

IMAGING 
y, FIELD 

\v^184 

^. 



WITHOUT BEAM STEERING 

FIG. 9 A 



141 



ULTRASOUND 
CONCAVE ARRAY 



181 

THERAPY \ 
FIELD x 




IMAGING \ 
FIELD 



WITH BEAM STEERING 

FIG. 9B 



FLEXIBLE ARRAY ^191 



IMAGING 
FIELD 



-y 182 



FLEXIBLE ARRAY 




191 



FLEXIBLE ARRAY 




WIDE IMAGING FOV 



DEEP THERAPY 



SHALLOW THERAPY 



FIG. 10A 



FIG. 10B 



FIG. IOC 




201- 



DEFORMABLE 

KERF FILLS 
156 



154 



157 

SUPPORTIVE 
MATCHING 



201 



LAYER 



163 




202 



DEFORMABLE OUTER 
MATCHING LAYER 

FIG. 11A 



IMBEDDED DEFORMABLE 
OUTER MATCHING 
LAYER 

FIG. 11B 




OUTER MATCHING LAYER 

IN STRIPS WITH 
DEFORMABLE KERF FILLS 

FIG. 11C 




INCREASING THE RADIUS REDUCING THE RADIUS 



FIG. 12A 



FIG. 12B 



F 




52 FIG. 13B 





S FIG. 15A 

64 




S FIG. 15B 

64 




/•74 80 
i J 



76 



X 



82 F/G. i5C 



80 



n^78' 



-209 













/} 


5 




J — 2 




7 




1 



-211 211 



213' 



/ 



213 



/ 



STOP PINS 

F/G. 16A 




X 



223 



191 



T 




/ 



\ / 



/ 



/ 



V 



STOP TEMPLATE 

FIG. 16B 



211 




LJ 239 ?31 

^ 233 ,,232 



233 





/ 234 



132^-^ 123 
NEAR FOCUS 

FIG. 17 A 



123 

132' 
MIDDLE FOCUS 

FIG. 17B 

245 
^ Vj>4 1 



231 




132 
FAR FOCUS 

FIG.17C 




237 



234 



FIG. 17 D 



231 




\ 1 / / V ^ 

VI// 100 



132^ FOCUS 
LEFT FOCUS 



232 




N \ \ ■ ' 
123 N 



FOCUS\i^l32 
RIGHT FOCUS 



FIG. 18A 



FIG. 18B 



THERAPY 
CONTROL 



OSC. 
1 



,314 



AMP 




316 



1 



346 



320- 



308 



I 



1 



314 



OSC. 
N 




316 



AMP 



IMAGING 
CONTROL 



I 



332 



.310 



I 



PULSER 
N 



MONITOR 



332 
,340 



T 



1 



334 



,312 



MULTI- 
CHANNEL 
RECEIVER 



334 



T/R 
SWITCH 
N 



N 



PULSER 




T/R 
SWITCH 
1 


► 





THERAPY 
NET. 1 



IMAGE 
NET. 1 



CHANNEL 1 



IT 



T/l 
SWITCH 


k 318 


1 





K^322 
302 



302' 



1 

302 



/ 



344 



320 



\ 



THERAPY 
NET. N 



IMAGE 
NET. N 



318 



\ 



\ 302 



T/l 

SWITCH k 
N 



\ 



N 



CHANNEL N 



322 



FIG. 19 



